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(54) Multi-laminated inductor and manufacturing method tliereof 



(57) A multi'laminated chip inductor (1 0) comprising 
a chip (11) provided therein with a coil (12) made by 
laminating insulating material sheets having internal 
conductors (21a) formed thereon and connecting the 
internal conductors (21a) into a helical shape and with 
lead internal conductors (22a through 25a) making con- 
nection between ends of the coil (12) and external ter- 
minal electrodes, and having external terminal 
electrodes (13a and 13b) formed on the surface of the 



chip (11) parallel to the winding center*line of the coil 
(1 2). Thereby, as the magnetic flux generated by the coil 
(1 2) does not intersect the plane of the external terminal 
electrodes (13a, 13b). eddy current within the external 
terminal electrodes (13a, 13b) can be prevented from 
generating and, the inductance values can be changed 
easily, by changing the connection position of the lead 
internal conductors (22a through 25a) with a coil end. 



Fig, 1 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a multi-lami- 
nated inductor used for various circuits and a manufac- 
turing method and more particularly to a muiti-laminated 
inductor comprised of laminated internal conductors 
forming a coil along the length of the chip. 

Dggcription Of the Related Art 

[0002] Conventional mufti-laminated inductors are 
classified into two broad categories in the relation 
between the direction of laminating internal conductors 
and the outside shape of the chip, which form the coil. 
For example, multi-laminated chip inductors have such 
a structure that coil-shaped internal conductors made of 
silver or sitver-palladium alloy are contained in a non- 
conductor material or ferrite magnetic material and both 
ends of the coil are connected to external terminal con- 
ductors respectively. 

[0003] FIG. 2 shows a relation between the direction 
of laminating internal conductors and the outside shape 
of the chip in this multi-laminated chip inductors. It has 
one structure that the int^nal conductors 2 are lami- 
nated along the thickness Ll (or width Lw) of the multi- 
laminated chip inductor 1. Usual multi-laminated chip 
inductors have this structure. Here, the both ends of a 
coil-shaped conductor are connected to external termi- 
nal conductors 3a and 3b, respectively. 
[0004] On the other hand, Japanese Patent Applica- 
tion Laid-Open No. 8-55726 teaches the another struc- 
ture of a multi-laminated chip inductor 6 as shown in 
FIG. 3. That is, internal conductors 4 are laminated 
along the length LI of the chip 6 and are external termi- 
nal conductors 5a and 5b formed at both end portions 
along its length. 

[0005] This structure is generally referred to as a lon- 
gitudinal stack type, and has features that it can provide 
relatively high inductance values and high self-reso- 
nance frequencies. 

[0006] A multi-laminated chip inductor of the longitudi- 
nal stack type has a laminated structure as shown in 
FIG. 4, for example. That is, a coil is formed by laminat- 
ing a plurality of magnetic material sheets 7a and 7b 
having internal conductor patterns 4a and 4b shaped 
like a letter L thereon, and then connecting the internal 
conductors 4a and 4b through via holes 8a and 8b into 
the shape of a spiral. Further, both ends of tiie coil 
formed by the internal conductor patterns 4a and 4b are 
connected to via holes 8c and 8d formed in a plurality of 
laminated magnetic material sheets 7c and 7d. respec- 
tively 

[0007] Thereby, lead conductor portions are formed by 
coupling a plurality of via holes 8c and 8d. The via holes 



8c and 8d exposed to the surfeces of the magnetic 
material sheets 7c and 7d placed at both ends are con- 
nected to tiie external terminal electrodes 5a and 5b. 
These external terminal conductors 5a and 5b are 
5 formed on the both end faces along tiie length of the 
chip and on portions of the feces adjacent to these end 
faces. 

[0008] In the conventional multi-laminated chip induc- 
tors 6 of the longitudinal stack type described above, the 
70 external terminal electrodes 5a and 5b are formed on 
both end faces along the chip length in which are per- 
pendicular to the winding center-line of the coil formed 
by internal conductors 4. 

[0009] Therefore, when the magnetic flux generated 

IS t»y tiie passage of electric cunent tiirough the coil 
passes through the external terminal electrodes 5a and 
5b. eddy current is generated witiiin tiie external termi- 
nal electrodes 5a and 5b. This eddy current has been 
one of the lactors that increase its electrical loss. 

20 [0010] Further, as the internal conductors 4 and tiie 
external terminal electrodes 5a and 5b are disposed 
nearly parallel to each other, stray capacity is produced 
between them. This stray capacity has been one of tiie 
factors behind a reduction in the self-resonance fre- 

25 quency of the Inductors. 

[0011] Also, in manufacturing of multi-laminated chip 
inductors of the longitudinal stack type described above, 
there has been no approach for adjusting a value of 
inductance except re-designs such as changing the 

30 core area. It has been also necessary to change tiie 
content of design for each different value of inductance. 
Thus, tiie control of design specification has been very 
complex. 

35 PPI^F SUMMARY OF THE INVENTION 

[0012] Considering tiie prot)lems described above, it 
is an objection of the present invention to provide a 
multi-laminated inductor and a method for manufactur- 

40 ing it which allow reducing eddy current generated 
witiiin an external terminal electrode and further an 
easy adjustment/modification of a value of inductance. 
[0013] In order to achieve the objective described 
above, by providing a lead layer having a lead Internal 

45 conductor exposed to a chip surface neariy parallel to 
tiie winding center-line of a coil and connected to an 
end of the coil for a predetermined layer, and forming an 
external terminal electrode fbrmed on a face nearly par- 
allel to the winding center-line of the coil and connected 

so to the lead internal conductor, a multi-laminated induc- 
tor having the chip with a laminated structure having tiie 
coil buried therein and tiie external terminal electrode 
fbrmed on the chip surface and connected to the coil is 
configured. 

55 [0014] According to this multi-laminated inductor, the 
external terminal electrodes are fbrmed on the faces 
parallel to tiie winding center-line of a coil, so that the 
magnetic flux generated by the passage of electric cur- 
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rent through the coil does not intersect the external ter- 
minal electrodes surface. Thus, eddy current within the 
external terminal electrodes is prevented from generat- 
ing, and so increasing the loss generated by the eddy 
current can be suppressed. 

[0015] Also, by providing a lead internal conductor 
exposed to all the faces parallel to the winding center- 
line of a coil, it is not necessary to select a lace having 
the external terminal electrode exposed therein at the 
production of the coil, so that the manufacturing process 
can be simplified. 

[001 6] Also, according to the invention, the mutti-lanrv 
inated inductor described above is provided with a chip 
shaped like a rectangular solid which has square- 
shaped insulating material sheets laminated therein 
and further provided with a lead layer comprising an 
insulating material sheet having a first lead internal con- 
ductor formed thereon and an insulating sheet having a 
second lead internal conductor formed thereon; 
wher^n the first lead internal conductor is formed like a 
cross shape with a predetermined width and has its 
Intersection point at the center of the insulating material 
sheet and their four edges reach to the four edges of the 
insulating material, and the second lead internal con- 
ductor is formed like a linear shape with a predeter- 
mined width and placed so that one end thereof is 
connected to the first lead internal conductor nearly at 
the center of the insulating material sheet and the other 
end thereof is connected to a predetermined spot of the 
end of the coil. 

[001 7] According to this multi -laminated inductor, the 
coil and the external terminal electrode are electrically 
connected by means of the first and second lead inter- 
nal conductors. Since these first and second lead con- 
ductors are formed like a cross and linear shape 
respectively, the area intersecting the magnetic flux 
generated by the coil can minimized .and so eddy cur- 
rent within the first and second internal conductors can 
be prevented from generating. 
[0018] Further, the chip Is shaped like a rectangular 
solid and the insulating material sheets are shaped like 
a square, and further the first lead internal conductor is 
exposed to the four surfaces of the chip which are par- 
allel to the winding center-line of the coil. Therefore, 
even when the external terminal electrode is formed on 
any face of the four surfaces, the same multi-laminated 
inductor may be obtained. Further, by forming a second 
lead internal conductor at varied position in the produc- 
tion of the coil, the position of connection between the 
second lead internal conductor and an end portion of 
the coil can be changed. Thus, the value of inductance 
can be easily changed. 

[001 9] Also, according to the invention, the multi-lam- 
inated inductor described above is provided with a rec- 
tangular solid-shaped chip having square-shaped 
sheets of insulating material laminated and further pro- 
vided with a lead layer made of an insulating material 
sheet having a first lead internal conductor formed ther- 



eon and an insulating sheet having a second lead inter- 
nal conductor formed thereon, wherein the first lead 
internal conductor is formed along a diagonal of the 
insulating material sheet and both ends thereof each 

5 are formed like a linear shape with a predetermined 
width extending over two sides, the second lead internal 
conductor being formed like a linear shape with a prede- 
termined width and being placed so that one end 
thereof may be connected to the first lead internal con- 

10 ductor nearly at the center of the insulating material 
sheet and tiie other end thereof may be connected to a 
predetermined spot of the end of the coil. 
[0020] This multi-laminated inductor has the first and 
second lead internal conductors estat)lishing an electri- 

is cal connection between an end of the coil and an exter- 
nal terminal electrode. Since these first and second 
lead internal conductors are formed like a linear shape, 
the area intersecting the magnetic flux generated by the 
coil can be minimized. Thus. Eddy current can be pre- 

20 vented from generating witiiin tiie first and second lead 
internal conductor. Also, the chip is shaped like a rec- 
tangular solid and the insulating material sheets are 
shaped like a square, and the first lead internal conduc- 
tor is exposed to tiie four chip surfaces parallel to the 

25 winding center-line of tiie coil. Therefore, even when the 
external terminal electrode is formed on any one of the 
four surfaces, the same multi-laminated inductor can be 
obtained. Further, by forming the second lead internal 
conductor at a varied position in tiie manufacturing, the 

30 second lead internal conductor can be connected to the 
varied end of the coil. Thus, tiie value of inductance can 
be easily varied. 

[0021] Also, according to the invention, in the multi- 
laminated inductor described above, tiie external termi- 
35 nal electrodes are disposed at both end portions along 
the winding center-line and portions tiiereof are contin- 
uously spread over the peripheries of the adjoining 
faces. 

[0022] As this multi-laminated inductor can provide a 

40 long distance t>etween two external terminal electrodes, 
when mounted on a board it can reduce the stress pro- 
duced at tiie external terminal electrodes due to the 
bending of tiie board. Thus, tiie occurrence of connec- 
tion feilure between the electrodes on the tx>ard and tiie 

45 external terminal electrodes can be reduced. 

[0023] Furtiier. according to the invention, tiie multi- 
laminated inductor described above is provided with tiie 
external terminal electrodes formed on bofli end por- 
tions, along the winding center-line of a coil, in each of 

so tiie two faces nearly parallel to tiie winding center-line of 
tiie coil and adjacent to the face which are opposed to a 
board surface when mounted on tiie board and parallel 
to an orbital centerline of the coil. 
IP024] This multi-laminated inductor can provide a 

55 long distance between the external terminal electrodes 
which are formed on botii end portions along tiie wind- 
ing center-line of the coil. Therefore, when tiie inductor 
is mounted on a board, tiie stress produced at the exter- 
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nal terminal electrcx:les due to the bending of the board 
can be reduced. Further, the multi-laminated inductor 
allows to be mounted on a board so that the external 
terminal electrodes may be perpendicular to the t>oard 
surface. Pairs of the external terminal electrodes are 5 
disposed, respectively, on the two surfaces of the chip 
that are perpendicular to the board surfece. Thus, at the 
time of reflow, the Manhattan phenomenon that a chip 
rises up can be prevented from occurring. 
[0025] Also, according to the invention, the multi-lam- to 
inated inductor is made of a coil having a winding layer 
having a coil conductor formed and a lead layer lami- 
nated outside the turn layer, and of external terminal 
electrodes formed on a chip surface nearly parallel to 
the winding center-line of the coil and connected to the is 
lead Internal conductors. When the multi-laminated 
inductor described above Is manufactured, by changing 
the position where the lead internal conductor is dis- 
posed on the insulating material sheet making up the 
lead layer, the position where the lead internal conduc- 20 
tor is connected to the coll end can be changed. Thus, 
the muHi-lamlnated inductor of different inductance val- 
ues can be obtained. 

[0026] Further, in this manufacturing method, internal 
conductors shaped like a letter I, L or U and via holes to 25 
be connected to the end portion thereof are formed on 
insulating material sheets. Then, the winding layer is 
formed by laminating a plurality of these insulating 
material sheets so that the internal conductors may 
form a coil. Also, the lead layer comprises one or more 30 
insulating material sheets on each of which a lead Inter- 
nal conductor having one end thereof connected to a 
coll end and the other end thereof reaching to an edge 
of the sheet is formed. 

[0027] According to this manufacturing method of the 3S 
multi-laminated inductor, by changing the position 
where the lead internal conductor is connected to a coil 
end, there is made a portion of the coil end which does 
not function as a coil. Thus, inductance values can be 
changed. 40 
[0028] Further, in the manufacturing method 
desalbed atx)ve, only changing the position to form the 
lead internal conductor allows a change or adjustment 
of the value of Inductance. Therefore, at the time of 
manufcicturing, only the preparation of insulating mate- 4S 
rial sheets having the lead internal conductor formed at 
a varied position allows easy manufacturing of the multi- 
laminated chip inductors with a different value of induct- 
ance, without changing the outside shape and the posi- 
tion of the external terminal electrodes. so 
[0029] Therefore, the adjustment of an inductance 
value does not require extensive redesigns such as 
changing the core area as previously needed. Further, It 
is not necessary extensively to change the content of 
design for each different value of inductance. Thus, it is ss 
very simple to control the design specification. 
[0030] Also, in the manufacturing method for the multi- 
laminated inductor described akxsve. an internal con- 



ductor making up a coil end and at least a portion of a 
lead internal conductor are opposed and connected to 
each other without existence of the insulating material 
sheet between them. For this, an insulating material 
sheet having a lead internal conductor or an internal 
conductor making up the coil end formed thereon is 
laminated on the other insulating material sheet witii 
reverse from top to bottom so that the structure 
described just above may be obtained. 
[D031 ] According to this manufticturing method, when 
the inductance value is varied by changing the position 
to form the lead internal conductor, even in cases where 
two or more insulating material sheets require some 
modification such as through-hole machining, this varia- 
tion is possible only by changing one insulating material 
sheet having the lead internal conductor formed. That 
is. an insulating material sheet having a lead internal 
conductor or an internal conductor making up the coil 
end formed thereon is laminated on the otiier insulating 
material sheet with reverse from top to bottom. 

PRIEF PESCFIIPTIQN QF THE PRAWINQ8 
[0032] 

FIG. 1 is a perspective diagram showing a multi- 
laminated chip inductor of a first ennbodiment of the 
invention; 

FIG. 2 is a perspective diagram showing a typical 
example of a conventional multi-laminated chip 
inductor: 

FIG. 3 is a perspective diagram showing a longitu- 
dinal stack type of a multi-laminated chip inductor; 
FIG. 4 is a representation of a laminated structure 
of a example of a conventional longitudinal staked 
type of a multi-laminated chip inductor; 
FIG. 5 is a diagram illustrating problems of conven- 
tional types; 

FIG. 6 is a diagram showing a laminated structure 
of a multi-laminated chip inductor of tiie first 
embodiment of the invention; 
FIG. 7 is a diagram showing the relation between 
external terminal electrodes of the first embodiment 
of the present invention and the magnetic flux; 
FIG. 8a to 8g are illustrations of the relation 
between the positions of lead internal conductors of 
tiie first embodiment of the invention and the 
inductance values; 

FIG. 9 is a diagram showing the lead internal con- 
ductors of the first embodiment of the Invention chip 
surfaces; 

FiG. 10 Is a diagram showing other shapes of tiie 
lead internal conductors of tiie first embodiment of 
the invention; 

FIG. 11 is a diagram showing other exposure situa- 
tion where the chip surface, of the lead internal con- 
ductors of the first emkxxliment of the present 
invention is exposed to chip surfaces; 
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FIG. 12 is a diagram showing a laminated structure 
of a second embodiment of the invention; 
FIG. 13a to 13g are illustrations of the relation 
between the positions of lead internal conductors of 
the second embodiment of the invention and s 
inductance values; 

FIG. 14 is a diagram showing a laminated structure 
of a multi-laminated chip inductor according to a 
third embodiment of the present invention; 
FIG. 1 5 is a diagram showing a different example of io 
external terminal electrode formation of an embod- 
iment of the invention; 

FIG. 1 6 is a diagram showing a different example of 
external terminal electrode formation of an embod- 
iment of the invention; is 
FIG. 1 7 is a diagram showing a different exanple of 
external terminal electrode formation of an embod- 
iment of the invention; 

FIG. 18 is an illustration of tiie exposure position of 
an end of the lead internal conductor related to a 20 
different example of the external terminal electrode 
formation of an embodiment of the present inven- 
tion; 

FIG. 19 is an illustration of tiie exposure position of 
an end of the lead internal conductor related to a 25 
different example of the external terminal electrode 
formation of an embodiment of the present inven- 
tion; 

FIG. 20 is an illustration of tiie exposure position of 
an end of the lead internal conductor related to a so 
different example of tiie external terminal electrode 
formation of an embodiment of the present inven- 
tion; 

FIG. 21 is an illustration of inductance when tiie 
multi-laminated chip inductor of an emtxxliment of ss 
the invention is mounted on a parent circuit board; 
FIG. 22 is an illustration of inductance when tiie 
multi-laminated chip inductor of an embodiment of 
the invention is mounted on a parent circuit board; 
FIG. 23 is an illustration of inductance when tiie 40 
multi-laminated chip inductor of an embodiment of 
the invention is mounted on a parent circuit board; 
FIG. 24 is an illustration of a different formation 
position of tiie external terminal electrode and the 
exposure position of an end of tiie lead internal con- 45 
ductor according to an embodiment of the inven- 
tion; 

FIG. 25 is an illustration of inductance when the 

multi-laminated chip inductor of an embodiment of 

the invention is mounted on a parent circuit board; so 

FIG. 26 is a diagram showing a different example of 

the lead internal conductor formation according to 

an embodiment of ttie invention; 

FIG. 27 is a diagram showing a different example of 

the lead internal conductor formation according to ss 

an embodiment of tiie invention; 

FIG. 28 is a diagram showing a different example of 

tiie lead internal conductor formation according to 



an embodiment of the invention; and 
FIG. 29 is a diagram showing a different example of 
the lead internal conductor formation according to 
an embodiment of the Invention. 

DETAILED DESCRIPTION QF T HE INVENTION 

[0033] The details of the present invention will be 
explained witii reference to tiie af^^ended drawings. 
[Q034] FIG. 1 is a schematic perspective diagram of a 
multi-laminated chip inductor 10 according to a first 
embodiment of tiie invention and FIG. 6 is an illustration 
of a laminated sti'ucture thereof. Refen^ing to FIG. 1, a 
chip 11 has the geometi'y of a rectangular solid with a 
laminated structure made of an electrically insulating 
magnetic or non-magnetic material. A coil 12 is formed 
to be internal conductors which are buried in tiie chip 
11, and connected in a helical shape. Also, external ter- 
minal electrodes 13a. 13b are formed on the same chip 
surface parallel to tiie center line 12a of windings of tiie 
coll 12. 

[0035] Here, the coil 12 Is formed so that its winding 
center-line 1 2 may extend along the direction of laminat- 
ing in the laminated structure of tiie chip 1 1 . 
[0036] The chip 1 1 . as shown in FIG. 6, is formed by 
laminating two or more sheets 21 to 26 of insulating 
material with a predetermined thickness having tiie 
geometry of a square. 

[0037] In the following explanation, tiie insulating 
material sheets 21 to 26 are assumed to be laminated 
along the up-and-down direction con^esponding to FIG. 
6. 

[0038] That is. the chip 1 1 comprises a winding layer 
11a, lead layers lib and 11c, and dummy layers lid 
and 11e. 

[0039] The winding layer 11 a is a layer for forming the 
coll 12. This winding layer 1 la is formed by laminating a 
plurality of square insulating material sheets 21, which 
have on its top an internal conductor 21a shaped like a 
letter U having a via hole 21b at one end thereof filled 
with a conductor. When these Insulating material sheets 
21 are laminated, one end of the internal conductor 21a 
on an upper layer is connected to the other end of tiie 
conductor 21a on tiie adjoining lower layer through a 
conductor in tiie via hole. Thus, tiie internal conductors 
21a formed on two or more layers makes the helical coil 
12. 

[0040] In tiie explanation below, a via hole filled with a 
conductor will be referred to simply as a via hole. It is 
assumed that "connected to a via hole" and "connected 
by a via hole" mean "connect to the conductor filled in a 
via" and "connected by tiie conductor filled in a via," 
respectively 

[0041] The lead layer 1 lb is placed on the winding 
layer 11a. This lead layer lib comprises an insulating 
material sheet 22 having a lead internal conductor 22a 
formed on its top and an insulating material sheet 23 
having a lead internal conductor 23a formed on its top. 
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[0042] One lead internal conductor 22a has one end 
thereof positioned in the middle of the sheet 22 and the 
other end thereof disposed to connect to a via hole 22b 
formed at a predetermined position. The via hole 22b is 
connected to the other end of the internal conductor 21a 
on the highest layer of the winding layer 1 la. 
[0043] Further, the other lead internal conductor 23a 
is formed like a cross with a minima! width necessary for 
connecting to a via hole 23b formed in the middle of the 
sheet 23. The four ends of the conductor 23a reach to 
nearly the middle of the four sides of the sheet 23, 
respectively Also, the via hole 23b is connected to the 
one end 22c of the lead internal conductor 22a 
described above. 

[0044] Thereby, the lead internal conductor 23a is 
exposed to the four surfaces of the chip 1 1 , respectively, 
having a linear shape with a predetermined length. 
[0045] The lead layer 11c, placed under the winding 
layer 11a, comprises an insulating material sheet 24 
having a lead internal conductor 24a formed on its top 
and an insulating material sheet 25 having a lead inter- 
nal conductor 25a formed on its top. 
[0046] Also, one lead internal conductor 24a is formed 
so that one end thereof may be connected to a via hole 
24b formed in the middle of the sheet 24 and the other 
end thereof may be connected to a via hole 21b in the 
tx)ttom layer of the winding layer 1 la. 
[0047] Further, the other lead internal conductor 25a 
is shaped like a cross which has its intersection in the 
middle of the sheet 25 and a minimal width necessary 
for connecting to the via hole 24b formed in the sheet 
24. The four ends of the conductor 25a reach to the mid- 
dle of the four sides of the sheet 25. respectively 
[0048] Thereby, the lead internal conductor 25a is 
exposed to the four surtoces of the chip 1 1 . having a lin- 
ear shape with a predetermined length. 
[0049] Each of the dummy layers 1 1 d and 1 1 e is made 
of two or more insulating material sheets 26 that have 
no internal conductor formed. One dummy layer 1 1d is 
disposed on the lead layer lib and the other dummy 
layer 1 1 e is disposed under the lead layer 1 1c. 
[0050] The multi-laminated chip inductor 1 0 described 
above does not have external terminal electrodes 
formed on both end faces along the chip length which 
are perpendicular to the winding center-line 12a of the 
coil 12. Therefore, a magnetic flux ^ generated by the 
passage of electric current through the coil does not 
intersect the external terminal electrodes 13a and 13b. 
Thus, eddy current within the external terminal elec- 
trodes 13a and 13b can be prevented generating, so 
that electrical loss can be made less than conventional 
types. 

[0051] Also, in the structure described above, the 
magnetic flux generated by the coil 12 intersects the 
lead internal conductors 22a. 23a. 24a and 25a. How- 
ever, the areas of these lead internal conductors can be 
decreased to minimal areas required for conduction of 
electricity, so that the generation of eddy current is 



made extensively less than in previous types and the 
production of losses can be suppressed. 
[0052] Further, the internal conductors 21a forming 
the coil 12 and the external terminal electrodes 13a and 

5 1 3b are disposed so that their respective planes may be 
perpendicular to each other. Therefore, the stray capac- 
ity between them is extensively reduced when com- 
pared to conventional types, so that a decrease in seH- 
resonance frequency can be suppressed. 

10 [0053] Also, in the multi-laminated ch^ inductor 1 0a of 
the structure described above, the inductance values 
corresponding to 0 through 3/4 turn can be easily varied 
by changing the connection position between the lead 
internal conductor layer 22a and the internal conductor 

15 21a of the highest layer in the winding layer 11a. 

[0054] For example, when the via hole 22b formed at 
the other end of the lead internal conductor 22a is 
matched to the other end 21c of the internal conductor 
21a on the highest layer of the winding layer 11a, as 

20 shown in FIG. 8a. a maximum inductance in the struc- 
ture described at>ove can be ot>tained. 
[0055] Also, various inductance values can be 
obtained by positioning the via hole 22b formed at the 
other end of the internal conductor 22a to the various 

25 positions as shown in FIG. 8b to 8g. The structure as 
shown in FIG. 8b reduces inductance by a inductance 
value corresponding to 1/8 turn. Also. The structures of 
FIGS. 8c. 8d. 8e. 8f and 8g provide deaeases corre- 
sponding to 1/4 turn, 3/8 turn, 1/2 turn, 5/8 turn and 3/4 

30 turn, respectively. 

[0056] Thus, only by preparing various insulating 
material sheets 22 with the lead internal conductor 22a 
formed at different positions at the time of manufactur- 
ing, different values of inductance can be manufactured 

35 without the need for changing the outside shape and the 
formation position of the external terminal electrodes 
13a and 13b. 

[0057] Thus, concerning the production of the multi- 
laminated chip inductor described akxyve, adjusting ttie 

40 value of inductance does not require extensive re- 
designs such as changing core areas, though needed 
for conventional types, and further extensively changing 
tiie content of design is not necessary for each different 
value of inductance. Therefore, it is very simple to con- 

45 trol design specification and so on. 

[0058] Further, it is also possible to change the value 
of inductance in the same way by changing botii the for- 
mation position of the lead internal conductor 24a and 
tiie formation position of tiie via hole 21b in the insulat- 

50 ing material sheet 21 of tiie lowest layer in the winding 
layer 11a. However, in this case, it is necessary to vary 
two insulating material sheets. 
[0059] Next, tiie method for manufacturing tiie multi- 
laminated chip inductor described above will be 

55 explained. 

[0060] Rrst, green-sheets are made of sluny com- 
posed of low-temperature burning insulating materials 
by using the doctor blade method. 
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[0061] Further, the via holes described above are 
formed at the necessary positions of the green-sheets. 
Then, a conductor paste including silver as a major con- 
stituent is printed on the green-sheets described above 
with a predetermined pattern by using screen-printing 
so that the via holes described above may be filled with 
the paste. After that, the printed green-sheets are lami- 
nated so that conductor pastes can be bonded to each 
other through the via holes for forming the coil 12. 
[0062] Still, at the time of manufcicturing, internal con- 
ductors con-esponding to two or more multi-laminated 
chip inductors are formed on one green-sheet, and two 
or more green-sheets having internal conductors 
formed are laminated in the same way. Thus, two or 
more multi-laminated chip inductors are made at the 
same time. 

[0063] Next, the laminated assembly described above 
is made into a single body by thermocompression bond- 
ing. 

[0064] After the body is cut and separated into each 
individual multi-laminated chip inductor, the chip induc- 
tors are heated in the atmosphere to remove binder 
from the green-sheets (binder removing treatment) and 
then are burned at 900°C for Ihr in the atmosphere. 
[0065] As shown In FIG. 9, the burned product (chip 
1 1) obtained by this process has the ends of the lead 
internal conductors 23a and 25a exposed respectively 
in the four chip surfaces almost parallel to the winding 
center-line 12a of the coil 12. 
[0066] An electrode paste including glass-frit having 
silver as a major constituent are printed on the burned 
product by using screen printing and baked, so that the 
external terminal electrodes 13a and 13b electrically 
connected to the exposed portions of the lead internal 
conductors 23a and 25a are formed. 
[0067] Further, the external terminal electrodes 13a 
and 13b are plated with nickel and solder. Thus, the 
multi-laminated chip inductor is completed. 
[0068] Here, the lead internal conductors 23a and 25a 
are exposed to the four surfaces of the chip 1 1 . respec- 
tively Therefore, when a pair of the external terminal 
electrodes 13a and 13b described above is formed in 
the same surface of the chip 1 1. It is not necessary to 
select a direction of the ch'qs 11. Thus, the productivity 
can be improved. 

[0069] The shape of the lead internal conductor 
exposed to the surfaces of the chip 11 is not limited to a 
cross-like shape described above. For example, as a 
substitute for the cross-shape lead internal conductor, 
use of lead internal conductors 23a* and 25a' as shown 
in FIG. 10 can achieve the same effect. 
[0070] That is. lead internal conductors 23a' and 25a' 
with a predetermined width are formed along a diagonal 
line on the top of the sheets 23 and 25. Thereby, each of 
the lead internal conductors 23a' and 25a' has both 
ends which are spread over k>oth of two adjoining sides 
and exposed to the four surfaces of the chip 1 1 , respec- 
tively, in the shape of a linear geometry with a predeter- 



mined length. 

[Q071] TTierefore. at the time of manufacturing, for 
forming external terminal electrodes 13a and 13b. it is 
not necessary to select a direction of the chip Thus, 
5 productivity can be improved. 

[0072] Next a second embodiment of the invention 
will be explained. 

[0073] FIG. 12 is an illustration of a multi-laminated 
structure of a multi-laminated chip inductor according to 

10 a second embodiment, and it has the same appearance 
as the first enrtediment as shown in FIG. 1 . 
[0074] Referring now to FIG. 12. the same compo- 
n^ts as the first embodiment described above are 
shown by the same reference sign and so their explana- 

15 tion will be omitted. Also, the difference between the first 
embodiment and the second embodiment is as follows. 
That is. an internal conductor 21a' of the lowest layer in 
the winding layer 1 la may be formed on the bottom sur- 
fece of the insulating material sheet 21 . With laminating 

20 this sheet 21 with downward internal conductor 21a'. 
the inductance value can be easily changed in the 
range of inductance corresponding to 0 through 3/4 turn 
by changing the placement of the lead internal conduc- 
tor 24a. 

25 [0075] That is, as shown in FIG. 12, the internal con- 
ductor 21a' of the lowest layer in the winding layer 11a 
is formed like a letter U on the bottom surface of the 
insulating material sheet 21. Here, a via hole 21b 
formed at one end of the internal conductor 21a' is 

30 formed so as to connect to a via hole 21b formed in the 
next higher insulating material sheet 21 . Further, it is 
needless to say that the internal conductor 21a' is dis- 
posed to connect with other internal conductor 21a of 
the winding layer 11a for forming the coil 12. 

35 [0076] Further, the lead internal conductor 24a of the 
lead layer 1 1c has the other end connected to a prede- 
termined spot of the internal conductor 21a*. 
[0077] According to the structure described above, 
when the position of the other end of the lead internal 

40 conductor 24a is matched to the other end 21c' of the 
internal conductor 21 a' of the lowest layer in the winding 
layer 1 la as shown in FIG. 13. the decrease of induct- 
ance caused by the formation position of the lead inter- 
nal conductor 24a is 0 when compared to the first 

45 emtxxliment. 

[0078] Also, by forming the lead internal conductors 
24a so that the other end of the conductors 24a may be 
disposed at the positions as shown in FIGS. 13b to 13g, 
various values of inductance can be obtained as fol- 

50 lows. For the structure of FIG. 13b. an inductance value 
corresponding to 1/8 turn is reduced. For the structures 
of FIGS. 13c. 13d, 13e. 13f and 13g. inductance values 
corresponding to 1/4 turn, 3/8 turn, M2 turn. 5/8 turn 
and 3/4 turn are reduced, respectively. 

55 [0079] Thereby, at the time of manufacturing, only by 
preparing insulating material sheets 24 with the lead 
internal conductors 24a formed at different positions, it 
is possible to manufcicture muHi-lamlnated chip induc- 
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tors with various value of inductance. Also, without 
changing the outside shape and the fbmriation position 
of the external terminal electrodes 13a and 13b. the 
inductance values in the range corresponding to 0 
through 3/2 turn can be easily varied in accordance with 
the warlalDAe amount of inductance corresponding to the 
formation position of the lead internal conductor 22a. 
[0080] Thus, concerning the manufacturing of the 
multi-laminated chip inductor described above, exten- 
sive re-designs such as changing the core area, needed 
by conventional types, is not required for adjusting the 
value of irxJuctance, and further it is not necessary to 
extensively change design for each of different values of 
inductance. It is very simple to control design specifica- 
tion. 

[0081] Further, it is needless to say that the second 
embodiment can obtains tiie same effect as the first 
emtxxljment. 

[0082] Next, tiie tiiird embodiment of tiie invention will 
be explained. 

[0083] FIG. 14 is an illustration of a laminated struc- 
ture of a multi -laminated chip inductor according to a 
third embodiment and it has tiie same appearance as 
the first embodiment. 

[0084] Also, in FIG. 14, tiie same components as the 
second embodiment described above are shown by the 
same reference signs, and the explanation of tiiem will 
be omitted. 

[0085] Further, the difference between the second and 
third embodiments is in the changed structure of the 
lead layers 1 lb and 11c. 

[0086] That is, the lead layer 1 1 b is made of an insu- 
lating material sheet 27 shaped like a square with a pre- 
determined thickness which has a lead internal 
conductor 27a with a predetermined width in the shape 
of a linear geometry disposed on the bottom surface 
thereof. This lead internal conductor 27a is formed so 
as to have one end reaching to an edge of the insulating 
material sheet 27 and a minimum lengtii required for the 
otiier end to be connected to a predetermined position 
of tiie opposite internal conductor 21a. 
[0087] Also, tiie lead layer 1 1 c is made of an insulating 
material sheet 28 shaped like a square with a predeter- 
mined tiiickness. Further, ttie sheet 28 has a lead inter- 
nal conductor 28a with a predetermined tiiickness in the 
shape of a linear geometry disposed on the top surface 
thereof. This lead internal conductor 28a is shaped to a 
minimum length so that one end thereof may reach to 
the edge of tiie insulating material sheet 28 at the same 
side as the one end of the lead internal conductor 27a, 
and the otiier end thereof may be connected to a prede- 
termined spot of the opposite internal conductor 21 a'. 
[0088] According to the multi-laminated chip inductor 
described above, tiie external terminal electrodes 13a 
and 13b are not formed on botti feces along tiie chip 
length perpendicular to the winding center-line 12a of 
the cdl 12. Therefore, the magnetic flux ^ generated by 
the passage of electric current tiirough tiie coil does not 



intersect the external terminal electrodes 13a and 13b. 
so ttiat electrical loss can be made less than conven- 
tional types. 

[0089] Further, tiie internal conductors 21a forming 
5 the coil and the external terminal electrodes 13a and 
< 1 3b are disposed so that tiieir respective planes may be 
perpendicular to each other. Therefore, tiie stray capac- 
ity between them is extensively reduced when com- 
pared to conventional types, so that a deaease in self- 
10 resonance frequency can be suppressed. 

[P090] Still further, in the structure described above, 
since the lead internal conductors 27a and 28b are 
formed on the periphery of tiie insulating material 
sheets 27 and 28. tiie magnetic flux generated by the 
15 coil does not almost intersect with the lead internal con- 
ductors 27a and 28a. Thus, the generation of eddy cur- 
rent can be reduced when compared to tiie first and 
second embodiments, and so electrical loss can be sup- 
pressed. 

20 [0091] Also, by changing the connection position 
between the lead internal conductor 27a and tiie inter- 
nal conductor 21a of the highest layer in tiie winding 
layer 1 1a, or the connection position between the lead 
internal conductor 28a and the internal conductor 21a of 

25 the lowest layer in the winding layer 11a. it is easy to 
change the inductance value in the range correspond- 
ing to 0 through 1/2 turn. 

[0092] Thereby, only by preparing various insulating 
material sheets 27 and 28 having the lead internal con- 
so ductor 27a and 28a formed at different positions at ttie 
time of production, different values of inductance can be 
easily produced without the need for changing the out- 
side shape and tiie formation position of the external 
terminal electrodes 13a and 13b. 
35 [0093] Thus, in tiie production of the multi-laminated 
chip inductor described above, adjusting the value of 
inductance does not require extensive re-designs such 
as changing core areas, needed by conventional types, 
and further extensive change of the design content is 
40 not necessary for each different value of inductance. 
Therefore, it is very simple to control design specifica- 
tion and so on. 

[0094] Still, the multi-laminated chip inductor of the 
second embodiment is not limited to ttie structure 

45 described above. For example, tiie multi-laminated chip 
inductors having tiie external terminal electrodes 
formed at ttie position as shown in FIGS. 15 through 17 
can achieve the same effect described above. 
[0095] The external terminal electrodes 14a and 14b 

so of the multi-laminated chip inductor 1 0 as shown in FIG. 
15 are connected to the lead internal conductors which 
are exposed to the same surface parallel to the winding 
center-line 12a of the coil 12. Further, the extemal ter- 
minal electrodes 1 4a and 1 4b are disposed on tiie botii 

55 end portions along the lengtti of this face and portions 
thereof covers continuously the peripheries of other 
tiiree adjoining surfaces. Even tiiis structure also can 
provMe a long distance between tiie two extemal temii- 
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nal electrodes 14a and 14b. Thus, when mounted on a 
board, this structure can reduce the stress produced 
between the external terminal electrodes 14a and 14b 
due to the bending of the board, so that the occurrence 
of poor connections can be reduced. 
[0096] Also, the external terminal electrodes 1 5a and 
15b of the multi-laminated chip inductor 10 as shown in 
FIG. 16 are connected to the lead internal conductors 
which are exposed to the same surface parallel to the 
winding center-line 12a of the coil 12. Further, the exter- 
nal terminal electrodes 15a and 15b are disposed on 
the both end portions along the length of this surface 
and portions thereof covers continuously the peripher- 
ies of the end faces along the length of the chip 11. 
Even this structure also can provide a long distance 
between the two exterrtal terminal electrodes 15a and 
15b. Thus, when this structure Is mounted on a board, 
the occurrence of poor connections due to the berxJing 
of the board can be reduced. 
[0097] Also, the extemal terminal electrodes 16a and 
16b of the multi-laminated chip inductor 10 as shown in 
FIG. 17 are connected to a lead internal conductor of 
one end side of the coil 12, and the external terminal 
electrodes 1 7a and 1 7b are connected to a lead internal 
conductor of the other end side of the coil 12. Further, 
these electrodes 1 6a. 16b. 1 7a and 1 7b are disposed in 
each of the two surfaces adjacent to the chip face facing 
the board on which the multi-laminated chip inductor 10 
is mounted. That is, the external terminal electrodes 
16a and 17a are disposed at both end portions along 
the chip length in the same surface, respectively, and 
the electrodes 16b and 17b are disposed on both end 
portions along the length in the surface opposed to this 
surface. 

[0098] Even this structure also can provide a long dis- 
tance between the external terminal electrodes on both 
end portions along the length of the chip. Thus, when 
this structure is mounted on a board, the occurrence of 
poor connections due to the bending of the board can 
be reduced. Further, a pair of the extemal terminal elec- 
trodes is so formed as to be perpendicular to the board 
on each of the both end portions along the length of the 
chip 11. Therefore, at the time of ref lowing, the rteing of 
the chip, namely Manhattan phenomenon, can be pre- 
vented. 

[0099] Further, as shown in FIG. 17, the external ter- 
minal electrodes 16a, 16b. 17a and 17b are formed on 
each of the two faces adjacent to the chip face opposed 
to the parent board surface on which the chip is 
mounted. In this case, the placement of the lead internal 
conductors to be described below provides the nearly 
same value of inductance, even if the chip is mounted 
with a reverse direction from top to bottom. 
[0100] For example, as shown in FIG. 18, two lead 
conductors 41 and 42 are disposed so that a distance 
between a position having one lead conductor 41 
exposed (the connection position of the external termi- 
nal electrodes 1 6a and 1 7a) and the top face of the chip 



may be made equal to the distance between the posi- 
tion having the other lead conductor 42 exposed (the 
connection position of the external terminal electrodes 
16b and 1 7b) and the bottom surface of the chip. 

5 [0101] By this placement of the lead conductors 41 
and 42, the sum of the respective distances between 
the lead conductors 41 and 42 and the lands 31 and 32 
becomes always a consteint value (D0= D1 D2), 
even if either of tiie top and bottom faces of the chip 1 1 

10 of FIG. 8 is opposed to the parent circuit board 30, as 
shown in FIG. 19 and 20. 

[0102] In general, as shown in FIGS. 21 through 23, 
when the inductor 10 is mounted on a parent circuit 
board 30, the external terminal conductors 16a, 16b, 

IS 17a and 17b are soldered to lands 31 and 32. Then, 
inductances Lxl through Lx4 are produced along the 
external terminal electrodes 16a, 16b. 17a and 17b due 
to the solder portions, respectively These inductance 
values depend on the distances between the lands 31 

^ and 32 and the exposed ends of the lead conductors 41 
and 42. Therefore, as described above, the lead con- 
ductors 41 and 42 are disposed so that the sum of the 
respective distances from the exposed ends of the lead 
conductors 41 and 42 to the lands 31 and 32 can be 

25 always a constant value (D0 = D1 +D2). Thus, the 
sum of the inductances Lxl through Lx4 is always a 
constant value. That is. the sum of the inductances Lxl 
through Lx4 when the multi-laminated chip inductor 10 
is mounted on the parent circuit board 30 as shown in 

30 FIG. 22 is equal to the sum of the inductance LxV 
through Lx4' when mounted with the reverse from top to 
bottom as shown in FIG. 23. 

[0103] ^ Also, as shown in FIG. 24, both end faces 
along the length of the chip 1 1 are shaped like a square 

ss and individual external terminal electrodes 51a through 
51d are formed respectively on four side faces except 
these tx)th end faces. Even when the external terminal 
electrodes 51b. 51d, 52b and 52d nearly perpendicular 
to the board face of a parent arcuit board 30 are sol- 

40 dered to the lands 31 and 32, tiie lead internal conduc- 
tors 53 and 54 are formed in the same described above. 
So, even if the multi-laminated chip inductor 10 is 
mounted with ttie reverse from top to bottom, tiie induct- 
ance value has only a slight variation. 

45 [0104] That is. as shown in FIG. 25, the sum of tiie 
inductances Lxl tiirough Lx4 produced by soldering 
varies littie whichever face of the chip 11 is downward 
when the multi-laminated chip inductor is mounted on 
the parent kx)ard 11. 

so [01 05] Further, in the rhulti-laminated chip inductor of 
the first embodiment desaibed akx>ve. as shown in FIG. 
26, the lead internal conductors 22a and 24a shaped 
like a linear geometry and the lead internal conductors 
23a and 25a shaped like a cross may be connected 

55 tiirough via holes 61 made of a plurality of via holes con- 
nected in series. Such structure can increase tiie dis- 
tance between the coil 12 and the lead internal 
conductors 23a and 25a shaped like a cross, and allows 
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the external terminal electrodes 13a and 13b to be sep- 
arated from the coil 12. Therefore, the stray capacity 
produced between the coil 12 and the external terminal 
electrodes 13a and 13b can be reduced. 
[0106] Also, as shown in FIG. 27. an internal conduc- 
tor 62a forming an end of the coil 12 is extended to an 
edge of an insulating material sheet 62. The edge por- 
tion 62a of the extended internal conductor Is exposed 
to the surface of the chip 1 1 for use as a lead internal 
conductor 63. By this structure, it is also possible to 
form external terminal electrodes on a chip surface par- 
allel to the winding center-line 12a of the coil 12. Thus, 
Eddy current generated in the external terminal elec- 
trodes can be reduced. 

[0107] Further, as shown in FIG. 28. the lead internal 
conductors 64a and 64b is made thicker at their portions 
dose to the surface. This increases the area of the con- 
ductors 64a and 64b exposed to the surface of the chip 
1 1 and so improves connectivity with the external termi- 
nal electrodes 65a and 65b. In this case, to increase the 
thickness of the lead internal conductors 64a and 64b. 
two or more times coating of electrically conductive 
paste may be used when these conductors 64a and 64b 
are formed at the time of production. 
[0108] Also, as shown in FIG. 29, lead internal con- 
ductors 67a and 67b are formed on the opposite face of 
the insulating material sheets 26 and 21 adjacent to the 
insulating material sheet 64 having the lead internal 
conductor 64a and 64b. And. the teces of these internal 
conductors are opposite to each other and connected to 
provkJe thicker conductors. These and other methods 
can be used to easily increase the thickness of the lead 
internal conductors. 

[0109] Also, as a low-temperature burned insulating 
material used for the manufiacturing of the multi-lami- 
nated chip inductor described atx)ve, magnetic materi- 
als such as Ni-Zn based ferrite et al. may be used. 
Further, as an internal conductor, other metals such as 
silver-palladium alloy, silver-platinum alloy, gold et al. 
may be used. In addition, metals other than silver may 
be used for the external terminal electrodes. 
[0110] Also, the reverse-coater and others may be 
used for forming green sheets, and the slurry build 
method and others may be used as a method for lami- 
nating. The internal conductors may be formed by other 
methods such as transcription and sputtering. 
[0111] Further, the external terminal electrodes may 
be formed by sputtering and other methods, and other 
metals may be used for plating them. 
[01 1 2] The descriptions described above of the con- 
ventional technology, means for solving prot)lem. and 
desaiption of the preferred embodiment are necessary 
emd sufficient for explaining the content of the invention 
to persons skilled in the art. 

[01 1 3] Further, it is needless to say that the invention 
is not limited to the structures of the embodiments 
desaibed above. 



Claims 

1 . A multi-laminated inductor comprises a chip with a 
laminated structure having a coil buried therein and 

5 an external terminal electrode formed on a surface 
of said chip and connected to an end of said coil, 
comprising: 

a lead layer having a lead internal conductor 
10 that is being exposed to a chip surface nearly 

parallel to a line passing through tiie winding 
central portion of said coil and connected to an 
end of said coil; and 

an external terminal electrode formed on a face 
15 nearly parallel to said line passing through the 

winding central portion of said coil and con- 
nected to said lead internal conductor. 

2. Ihe multi-laminated inductor according to claim 1, 
20 wherein said lead internal conductor is exposed to 

all faces nearly parallel to said line passing tiirough 
the winding central portion of said coil. 

3. The multi-laminated inductor according to claim 1. 
25 wherein said chip has the geometry of a rectangu- 
lar solid having square-shaped sheets of insulating 
material laminated, said lead layer comprising an 
insulating material sheet having a first lead internal 
conductor formed and an insulating sheet having a 

30 second lead internal conductor formed. 

said first lead internal conductor having tiie 
shape of a cross witii a predetermined width, 
its intersection point at the center of said insuK- 

35 ing material sheet and its four ends reaching to 

the edges of said insulating material sheet, and 
said second lead internal conductor having a 
linear shape with a predetermined widtii and 
having one end thereof connected to said first 

40 lead internal conductor nearly at the center of 

said insulating material sheet and the other 
end tiiereof formed at a position connecting to 
a predetermined spot of said end of said coil. 

45 4. The multi-laminated inductor according to claim 1, 
wherein said chip has the geometi'y of a rectangu- 
lar solid having square-shaped sheets of insulating 
material laminated, said lead layer comprising an 
insulating material sheet having a first lead internal 

50 conductor formed and an insulating sheet having a 
second lead internal conductor formed. 

sakJ first lead internal conductor being formed 
on a diagonal of said insulting material sheet 
55 and having each of both ends thereof extended 

over two sides with a linear shape having a pre- 
determined width, and 

said second lead internal conductor having a 
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linear shape with a predetermined width and 
having one end thereof connected to said first 
lead internal conductor nearly at the center of 
said insulating material sheet and the other 
end thereof formed at a position connecting to 5 
a predetermined spot of said end portion of 
said coil. 

5. The multi-laminated inductor according to daim 1. 
wherein said external terminal electrodes are 
formed on both end portions along the direction of 
said line passing through the winding central por- 
tion of said coil and portions thereof are continu- 
ously spread on peripheries of adjoining faces. 

6. The multi-laminated Inductor according to daim 1, 
wherein said external terminal electrodes are 
formed on each of both end portions along said line 
passing through the winding central portion of said 
coil in two faces parallel to said line passing through 
the winding central of said coil and the two faces 
having said external terminal conductor formed are 
adjacent to the face which is opposed to a board 
surface when the multi-laminated inductor is 
mounted on the board and parallel to said line pass- 
ing through the winding central portion of said coil. 

7. A method of manufacturing a multi-laminated 
Inductor comprising a winding layer which is made 
by laminating a plurality of Insulating material 
sheets having Internal conductors formed on the 
surface like a letter I. L or U and having a via hole 
connected to an end portion of said Internal con- 
ductor formed so that said internal conductors may 
form a coil, and a chip comprising one or more insu- 
lating material sheet on which a lead internal con- 
ductor having one end thereof connected to an end 
portion of said coil and the other end thereof reach- 
ing to an edge of a sheet Is formed and having a 
lead layer laminated outside said winding layer, and 
an external terminal electrode formed on a chip sur- 
face nearly parallel to said line passing through the 
winding central portion of said coil and connected 
to said lead internal conductor, which Includes; 

manufacturing a multi-laminated inductor of dif- 
ferent Inductance value by changing the posi- 
tion where the lead Internal conductor is 
formed on an Insulating material sheet making 
up saki lead layer so as to change a position to 
connect sad lead internal conductor to said 
end portion of said coil. 

8. The method of manufeicturing a multl-lamlnated 
inductor according to claim 7, wherein an insulating 
material sheet having a lead internal conductor or a 
internal conductor making up a coil end formed 
thereon Is laminated on the other Insulating mate- 



rial sheet with reverse from top to bottom so that the 
Internal conductor making up the end of said coll 
and at least a portion of said lead internal conduc- 
tor may be opposed and connected to each other 
without any an Insulating material sheet between 
them. 
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